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(54) TRIPLEX CIRCUIT AND STACKED CHIP TRIPLEX THEREWITH 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a triplex, the branch 
characteristic of which can accurately divide signals inputted at an 
input terminal and outputs the signals belonging to three frequency 
bands at three different output terminals. 

SOLUTION: An embodiment includes filter circuit units connected in 
parallel at an input terminal, which comprises a first filter circuit unit 
1 0 that enables a first frequency band to pass through, and a low 
frequency band filter circuit unit 20 that enables the frequency band 
lower than the first frequency band to pass through. The 
embodiment also includes the filter circuit units connected in 
parallel at an output terminal for the low frequency band filter 
circuit unit 20. which comprises a second filter circuit unit 30 that 
enables a second frequency band to pass through, and a third filter 
circuit unit 40 that enables a third frequency band lower than the 
second frequency band In the three different frequency bands to 
pass through. The embodiment also provides a triplexer that 
includes a notch circuit unit 25 that expands the frequency band 
neighboring the first frequency band in the three different frequency 
bands. The triplexer can divide a signal received at the input 
terminal into the first the second and the third frequency bands. 
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nfcMiEfr)traift»t&«*m2®«»^a*iijg$-&S 
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^wc^iti, satami. B2*3<tt;m3^isi&^i^o<i 

it3«Mi^$tifc— •0®^^/'?$^^', fi([i5=t>co+^/1v' 

Mjuas ^ nfc ^ v / 1 -> ^ t -f > ^ ^ ^ -5 iHi 
is*]a 1 icaa«« H u yi-f -9-. 

M^jai^ ^ Y /'^ i: -f > y 5' fiESM^^iJIsI 
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7 ] fitS^m 1 ^«»«««#?) 1 8 5 0 ~ 1 9 
9 0 MHzT. Saiem 2 ^»»^««)^ 1 5 6 0 ~ 1 5 8 
OMHzT, HfllBm3)ljSIS^JiE«*<)8 2 4~8 9 4MHz-e 

5-. tdiem 1 *3iu^^2 + r/i->3'wf^ica^$nfc^ 

3 r A -> y :te J; t^HtllBm 3 ^ /I -> 5^ d^Mi^ $ 

m^iAijtSiz-i^Am^^nx. w.A^'^m^-s' 

mmM^(D^mz-mmi&-^t\.tz^ z^>^t> 

xsmu% 3 -f > y i7 ^ (Dffi® ic-^j&«ai^ ^ n<tesa«^ 
^ $ n/tm 5 + /I t iii^ e> ^ s fij^ 7 ;w y — iHiK 

20 SPi. 

^i^^n=^9<r)fSi\zm&^f\.tzW.9,^\n=^9^^x}' 
mLf^ 8 + V /"« i^f\z-wmt& s nflfiS!8*<««6$ n^c 

*<»lB^nT, m9+^/'?->5'<i:m5'f >y^y*^?.fi£ 

mm^y zfm h u ':fui7^<D±mzmmmmm7 >^-)- 

tj^K iih—^(nmmizmsB.mmi^m<Dmm:^fiinzm&^ 
nrzm'f-iii^rmmmi y ji^^-^^^izm^tsntz 

40 mittiiJi^. ^2 ;P^'-lslKS«>S2ai^)Sg*3i:C^ 

«$nfcm3SI«(*e*J:LXm 1 &</iLm4 ^^/"«>'^' 

6 ;S 9 + -v /t -> ^ «/l ^ — >*iJBE£$ nfcm 



3 

/■? ^ -> t -f > y ^7 ^ — > I- 5 *1 ^ ^ 
[0 0 0 1] 

i p 1 e X e r)lcMT2't>«)T*oT, <feOi¥iBBtC« 
[0 0 0 2] 

iWT€r«.aii5'u/:/S!^'<:/L'i'-t}-(mu l t i l a 
yered diplexe r)Sr^»t, now^iftft^ 

m^i^u^'m^^nmzmm-v^ =1.7 )vn> H(d 

u a 1-b and)S*«*^S®Lfc. 
[0 0 0 3] 5^aT;i'A>H»fiiiim«5S«« 

(^824-894 MHz) tPCS j^jSS:^^ 1 8 5 0 
~ 1 9 9 0MHz)(O{i^^— •:30A:^^-C§«LT— :pcd 

^' - 1 <5^a 7 ^' -IP ^' - ^ Sffitt/'t - > }g fiE 

m^ntz^^mz^-iztzmt^iSLmmm^iz^mr^m^ 

[0 0 0 4] ^<blZ, fii5tt»ifl3^«*«llCGPS 
(Grobal Position Syst em)tStg** 
jiiD^tl. E.'ZXOm^SL^^m^lt f 1 = 8 2 4 ~ 8 
94MHz. f 2 = 1 5 7 0~ 1 5 8 OMHz. f3=185 
0-1 9 9 OMH2)*»SILT5!lS^tl7a:h'J:/;^>'t>H 
(t r i p ! e-band):&iC*tg*$nT$fc. 
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[0 0 0 5] c:5LfchU:7';l'A*>H^^SrSI^^'ti-S 

tzo, 7>y-)-iLir^-:fvi7-^ii<Dm\ziii<DnmMT^y 
^ )v^w>&'^^ ^\zwi\itzr)-t^^^t:m^^x^>^rz, 
[0 0 0 6] licT. u^<r)^Wimm^%m\zi6\,^xum 
r^-m<D h u •:/)i/'{>]i:^^^^K)mm\z^mr^, 
me (A) *5<fcyt6 (b) \t^^^m<D»mmmtQ^m 

06 (A) S:#Bg-r-5i:. f 1 ^^*5J;I/ f 3««Sr* 

f 2^i^^5^f^*S«■rSfe*c7)7>^:^6 0 4<t^^ 
l^Tt>-2). it#©7>7^:^6 0 2TSm^nfc f 1^^ 

6l::J;0»l»$*l, f 2«#«S"Jji®7>7^:^6 0 4T 

§m$n f 2m^<Drzsb<Dm^m7&y ^ e o sjcj; 

06 (B) IZTfiTii^iZ. 7> 
5^:^-S:3i^-r-5)f^t3 0lCft#«7>T-:t-6 0 2 S:ffi-pT 
f 2<I^Sr*JC§mL. f 2<g^*fc«f 3^^.SrgiJi* 

C 0 0 0 7 ] 

[0 0 0 8]$e.{C. f 2^ifi»««A*f 1 i f 3^aE 

ifiis^«Eint-2>«^. p^Lfc»^7&>f, f 3icte^-rs 

[0 0 0 9] *5iBJtt, z.o:>j^^r£V£^<omm\z&^x 
fj.^nrzh<DX$>r). ^OSWti, — :?<DA:^3^^TA 

{zmmiZ^m-^mfi^m^mh ranching ch 
a r a c t e r i s t i c)^mT^ hVzfl^i^'^&m 

[0 0 10] —-Z><D7>7-t-Q^ 

m\.tzm^^E.-D<DWr&^mmzn'&m.x'j>^mx^. ^ 

[0 0 1 1 1 

\z. *^Bj{j, A:'3S*^e.SmLfc«^S'mi . ^2*3 
3 SSiS^^ici^S-rafcJ&WllIKSr^tf h 'J 

aiKsnmisjst&^«*®ji$-e-*mi ^^-jj^^'-ihi 
50 -ie&ifimi^^tifSi^&m'&mmWimts.'^mzmwLSLm^^ 
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m'^^-^^^2y^ ji^-mmmt. mmi&^y^jiiS' 

gE^ 1 7><;!'^-|HlKa*fcttWSSm2 7^ ;i/^-lHlK 

^tdi-c^, t i^iznimi&^y ^ ju^-m^ma^zfmi 

$ n 4^ V / -> t -f > ^ t *^ fi£ S M 50 0 K *5 i 

r;^ ^M^jiEiBg<D^% ic- jS;»f $ n«&^»^%$ 

LtijeHtt. mi7S:tiLM3 7^'JP;5'-iil8SgB*>J:t5<S 
«7 ;i'^'-lHlKg5f '>«T^HaiBa^ LfcSI!ITS>«r 

miXt)mi.. -'z>a:>T>T-i-izmf&^n^:iiit:^m 

tt^. tIJEm 1 «»S:#««iKj 1 8 5 0 ~ 1 9 9 OMH 
zT. 2 mi^^^S^itm 1 560~1 580 MHz 

T. Hai5^3JljSS««E»4*?j8 2 4~8 9 4MHz-C*-6 

[0 0 12] Sfc. ±8BBWS:SliEf«>fc«e>IC. 

«, A:^i«A^?.Slf ^nfcm^^m 1 . m 2*5*2;:^ 3 
^iS fS«« IC IST -g) fc «e) »@gS * ^ ;^ ^ < ® mit/'? 

iafc^i*5±t;m2 4^^/'«->^, B5ie^i *5J;i;:m2^ 
m 3 =^ -v -> ic-«3&<aie ^ nte iSdiftfls ^ nfcm 1 

^ (C -Sd^aiK ^ 4 + /t -> rS' t m 2 -f > y i7 ^ * 

i&iz-^ifimmtsnrzf^3^ >yi;^, :fcj:c/H3iem3 
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^/•^•>^<Dmzms^^nrzm8^^/'^'>i^. io^umm 
n 8 4^ -v /v> ^ tc-«*ia^ $ timm^mi^ $ n^m 4 

#111 9 ^ ^ A -> ^ t m 5 -f > i7 ^ ^ ^ m 2 MJiJiHi 

*3J:i;WSe^2MJ^J0KOteS3lc-iSgAtaie^nffl 

«ijttSffi$tifcmi o:^^-\'/t->^'*^e,fiEsm3 7^;i'5? 

w-r-S). ^^m(r)-mm<Dmmnzii'^^x\t. mm^y-:f 
JO mh'j':^ui/-*^(o±mzmmm&m7>7-i-^mmii/'^ 
^->\zmmvit±m^m'rwsmi^m^t^ i^iz^ts:: t 

mm\zmw.mmwm(ommy^\^^zm^■^i>m=f■ilLTm^u 
miy^jviS'-^'^mzmm-^tiTzmimtim. mzy 
^;i/5'-i5iKa5©m2m:^jss. i^^afnay^ji^'—^ 

20 mi 0^-\'/tv:J'ro/'?^->*t}g^$tlfc^2^m<* 
B, ttlie^l/j:liLm5<>yi7 3'®/"?5'->75t}^fi£^5 

T-^-s. $e>ic. m^^3mm^^m^tz^tm4mmi^m 
\t^mmomm{^mi>^e>^f). ^izmammii^mizmesi. 

^ntz'PUK hh—^<^'i y ^ ^ ^\%'>fi< ii%—-z><n 
mn.wm±.mzY&^^txn^ 7^-;ncj; oii^^ns 

30 m4glS»S*l)>Ja:<ifo— :3<DgiS<^e»i^i'/1i/5' 

/t ^ - > t -f > /"< - > icflgfi)c-r -5 

[0 0 13] 

A*«I NIC-«*<aie$nfcmi 7^;P:^-4hIK 
geiOt. Htilfimi 7>f;P^'-|ElKg8 1 OiM^JTttiga 
40 A^bS 1 Nlcaie^?nfc(&tS7-c;P^-lElK8?2 Oi, 

ie$nfcm2 7-i';i'^-0Kg?3 oi, mmf^zy^ji 

^-^^m3 0i:m¥iixmtEi&m.y-i )V^-^USi2 0 

(ommizmn^ti^m3y^Ai'-m&&4 o^*^e>fiE 

•5. HJffi^l. m2*5,i:tXm3 7>f ;P5'-(HlKg5l 0. 
3 0. 4 0OteS«C«&>vmi . m2*iJ:C;m3tb:t»SfS 
OUTl. OUT2. OUT 3*«^i:re)4aT<ri^>. 

[0 0 14] j:owaiic:ia?qrsi. si y-oi'^—m 
so KSBiott. iS?oae^^nfc-o®:^r-v/^->^'c 1 . c 
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tlfc-f >:5'^d7 ^ (inductor: n-f 

;i/)Li^-ttr= fl3ie<g®:7^';i/^-i5issgB2 o«, M 

^jai^^^a^c=<^r/"<->;S'C 4 t'f >^i7:57 (inductor :Zi 
-f L 2*^?.fi!c-5MJ'J|5lKfeJ;j;ag[M?iJlHl8S©ffi!Si 

3 7-i';p^'-i5issg|54 o«, Bffl3(S^:7^;i'^-iHiKgB 

[0 0 15] ::(DJ:^lC«fi£$nfc^ffilElgS»C*3^^T. 
mi 7^;i'^-lHlKB6i 0*3J:u:m2 ;U:$'-lElKac 

^;l,^-|p|K8B4 0«<g;«7w-;i':$'-|HlKg|5 2 0 tmm 

[0 0 16] tr)ibn, <£^:7^';p^-|5igsg|5 2 oir 

«. 'f >:5^5':S'L 3*ie>j£-5/ •;/^Ih1K2 5 ^IC^ 
lt#^il«Sc©if Aa*€:li:*c S -tt-S c i ic J; 0 a 
«7 w ;i'^'-iHiKgBoai*^^^iSSt««® -fern 1 :7 
^ ;i.:$'-lHlKgBlcKS bfcge:a-^t£3S$-tt»lK4#tt€r|Sl 
±-r-5^i:*^T^-5). mi HIK® 1 

0 t<B;^7-(';l'3'-lHlKSP2 OSr:rt-UTIE«ICi>lR-rs 

^-IhJKSSS OT^aS^tl-S^-^lCl&SL'd^te^t'^i^* 
(6 ^ S -a- ■& C t T ^ -5 . 

[0 0 17] «T. 01©^ffllHlK*mAfchU:^Ui' 
•tt<!DfP»lrt3ViT0 2C«tJ#afffltC|fteBf a. 0 2 

(A) Hi^m (B) 140 1 «^«lHlKlciil:t^if Aa 
^it#tt**-ri^7 7T*-5. 02 (A) *3«fcC;2 (B) 
»4-tP©m^*Ha©S«»»«, EP^AMPS(Ad 
vanced Mobile Phone Servic 
e)lcei-r-5 f3(1850~l 99 OMHz). G P S IC 
KST-S f2(1560~1 58 0MHz)i3<tO;C DM A 
f 1 (8 2 4~8 9 4lffl2)0{g^ti>(S|-r^ 

1 ©l?ffilH)K0ICistiT, Cl=0.58pF, C2 = 
0. 8 p F. C 3= 1 . 0 4 p F. C4 = 3.28pF, 
C5 = 0.66pF. C6=1.3pF. C7=1.01 
pF. C8 = 2.72pF. C 9 = 2 . 9 6 p FiSiL^C 
10=1.76pFiL. Ll = 12.04nH. L2 = 
1.93nH. L3=7.2nH. L4 = 9.64nHi5 
.fcO^L 5 = 3. 5 3nH^SS?LTh'J7'Ui'-9^S:St? 
ft. 
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[0 0 18] 02 (A) »4mi y-f )i^-^^mi Oi 
(S«7 JP^'-lHlKgR 2 0 J; «lf A«*!^eS'* b . 
0 2 (B) \tf^2iS^Zfm3y^)l^-m^&3 0, 4 
OlC.fc?.Jf Aa^^tt<£*UTI.^-5. 02 (A) $r#H8 
f^St. 3r^om^*«A:^S 1 NSrfflLTm 1 
-IHIK851 0<!:<S«7^;l'i'-|5igS8i5 2 OJCli^^Sn 

dWIB. f^\y ^ )V9—m^^ \ Of4«9l 3 0 OMH 
zlCSS-r-5<t^<DJf Aa^€:*5 6 0 d BgK>g:^ffl<i: 

LT f 3 \zm^■ti>mmwL^nm<Dm^<n^mm^'&^ 

10 (1 N-OUT 1). CiniCJt'^T. ig;i^7^';t'^'-lEl» 

mtf 3iz^m-r^mi^SLi)^<^¥3s o dBjfi<ifAa* 

a'). dClT, taiefiW^w- JI':S'-@KgB2 0(4 f 1 <*: 

f 2icgE^-rsH»»?lf«^T*-&tr. 
[0 0 19] i:r)t)l^S5l2««t:7^';i.5'-|H]8SSe2 0 

f 2\z^m-r^mi&si^s^^^^izm^t^<^^ 

>;/ 9^151^862 S^mtaLX, -^-WSiiflga*^^ f 2<D«»[ 
iS^i^*Tfc-^fiMiE$-e--5>^-^*^/j;M^<^)Jf A«^ 
20 ^^t:mmmiZ$S,^^it^{a-^a-)ZHZ^O f 2m 

IBy 2/5^111^862 5 t403^©J: 5 IC, +^yXv'^C4t 

-iyy^^L 2©M3?<JiEiK(c:nt>sfc/ ^/^^imi^o— 

J^^T-fe-l>)lcJ:Sft^Jf Aa*^^&;*:#< 02 

(A) ©J:5Jc.^iSg5»^*^SB»-^t«ID3i-P<t'5i» 
ffi)$1i-4(a-»a'). «£oT> f 2 JCgE^-r^^ftS^ 

[0 0 2 0] C©<I;-5IC, <g;«7>r;i'3'-|HlKSS2 0*> 

^ji.^-i5iKg64 otcs#t$n*. m27>f ;W^-|HlK 
gB3 014 f 1 icBtS^Ufcl 0 0 OMHzlCiStiTjfAajfe 
* 8 0 d B jfil»g:*cfflt tX f 2 ICK^-r SiBS^^ifiife 
(t^O*-iijg^1i--5(a'— OUT 2). -^tltc^* LT, 
m3y -OX'^-m^^A 014 f 2 iCRSLfc 1 5 5 OMH 
zlC*5UTjf Aa^S: 5 0 d Bjfili^^tMi LT f 1 IC 
K^-r-5««cS«»^i#®*-iSja$ii-S ( a • -OU T 
3). 

[0 0 2 1] eeoT. H^I2mi ^^^U^-lllgSgBl 0<O 

40 mi ai:'3«8(ouT 1 )i4 f 3ictes-r-5^i£&^«<^»« 
#*ffl«u, m2*5j:ixm3m*asouT2> out3 

f4S'* f 2lcfeS-r-5^jaS:^ia<^^K&ti^i f 1 ic 
roA*J[gTSfiLfc<t^*H-p«)^jSS[^«lCi^J8?Jtl 

[0 0 2 2] Z.<Dltit. *5E?Ht4h'J:^;i/A>H»l!ia 
50 «SS*«Og|5aiCjgLAc»li«rfi£-rh'J:^Ui7-y-€r*ltt 
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[0 0 2 3] m3:iD^Zfm4\tmi iZ^Lfz^M^^^ 

o^y^hu 7^1/^7 it til imcDmm^m 

2mmi^m ^>iz(D^>y^^Li. l2. l3, 

L4, L 5C^)/t^^ — >2 1 1 , 2 2 2. 2 2 3, 23 

4, 2 4 sftm^i'^nrzm 3 u^^Lm 7 mmwm - 

^^/tv'^'Cl. C2> C3, C 4 45ctt/^6;^l^ 

11, 112, 113. 124, 13 7, 138, 13 
9, I 4 BmZflZ—^^^/'^i^^C 1 . C2, C6, C 

icntz^o^^—nd^—y i i o. 13 oi^i^j^fig^nj'b 

[0 0 2 4] 03, 0 4tc:^T*^iS<^?^^Ocfcoir, 

3, C 8<7)/1:$^ — > 1 1 3. 1 3 843ctt/5^^— /I 
^->110> 1 3 0;t*t*T7^j:<— gS-f >y^^^L 2<D 
/^^->2 2 2. 2 2 2' ^m6:fecJ:D^m7^af*:e(7) 

5=-:^*smtt/tiS^->2 0 oicj^^Lxmi \ 

(ll)*iillDbTfccJ;«.>o 
[0 0 2 5] #^®«^^<^/1i$^->^ctOI¥lffl(CU^B^-r 

^<h> ^\mn.wm <ojcmzw^^xw&^rvfz±.'D 

Ojgifi^^TO^r^trS^aS/l^ — >^J^££T^c M 
2K«ft:B ir^Dl^T^, ml[iegE«6Sg^T0lCft4r»je 
$n'54^i-/1v'i5'C 5:feJ:r/4^^/tf>^C 1 OO/^^ — 
> 1 2 5. 1 4 0;5^^?gfi£^n, m3 7tj:tiL^7^«{*g 

cTzm^om^^izm-f^ti^. fi^mit^^rz't^<fi^m 
^tirzmwz^i^Tm^(o&,m^^'r&t ic-r ^ 

[0 0 2 6] *^S60J^®JC*3«riTt>, S3SI«frS 

jcKit?>nfc<>y^^^L 3, L4, Lsum^m^TFi 
'r^<^^/UT^-)iizj:r)mf&t^tim4.^rz\t^s 
mmi^m , STj^^E^n, bi 7>r;i-5^-isiKSBi 

0 i m 2 7 ;P - lElKSS 3 0 <0SS6 $ tlfc > ^ 
Ll, L4*StLfc/^^^->«S3««»Jitr*5t^T# 
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